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Top Quark Mass - Introduction

» Top mass is a fundamental parameter
of the Standard Model.  ——.—

 Mass measurements
of top and W constrain
the nggs mass

~--LEP2 and Tevatron (prel.)
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« Tevatron Run | average o Mgy ~ EWSB scale.

My, = 178.0 + 2.7 £3.0 GeV/c? _sSpecial role of top?
—> Myiggs <260 GeV/c? (95%) P P



Tevatron Run |l

« p — p collisions at
Vs = 1.96 TeV.

. Peak luminosity > o
>~ 1.2x10%2cm? s T

. ~900 pb™ of data already ES MG .0 §

acquired by CDF and DO. B NS

» Current analyses use Po0ee 2 o jector )

300 — 400 pb. &

o Direct study on top is &=
only possible at Tevatron!

e S




CDF and DO Detectors
Both multi-purpose detector

with: « Tracking in magnetic field.
« Precision tracking with silicon.
 Calorimeters.

CDF « Muon chambers.

Jet ogr/E; ~ 84%/NE (GeV/c?)



Top Quark Production and Decay

« We use pair creation

events to measure my,,. g

Top decays before

. . 159
hadronization. 5%

Br(t—>Wb) ~ 100%. J
Final state :
Mode Br.(%)

dilepton | 5% |Clean but few signal. Two Vv's in final state.

lepton+jets| 30% |One v in final state. Manageable bkgd.
all hadronic| 44% |Large background.

T+ X 121% k-ID is challenging.




Event Selection

L+jets ___ Dilepton
> 1 lepton (e/p) sy~ 3 2lepton (e/p)
> ¥, O -4

> 4 jets (2 b-jets)

» Special cut on for Otag event ,’
(CDF:hard cut on E#thiet)

» Secondary vertex b-tagging.

Typical CDF event rate and S/B

> 2 jets (2 b-jets)
» No b-tagging

prompt tracks

L+jets Dilepton
Otag | 1tag | 2tag
Nevt (320pb-1) 40 82 16 33
S:B <1:1 3:1 10:1 2:1
# Parton-jet assign. || 12 6 2 2

B-tagging helps reject wrong assignments

besides reduces background.



Measurement Methods

Template Method Matrix Element Method
« Reconstruct event-by- o Calculate likelihood
event M, .. (probability) for my,, in
. Describe dependence of each event by Matrix
M,,, distribution on true Element calculation.
top mass m,, using MC . Multiply the likelihood
— Templates. over the candidate
. Likelihood fit looks for events.
m,,, that describes data . m,, determination by the
M,,, distribution best joint likelihood maximum.
(template fit). . Better statistical
o Less assumptions / precision expected w/
robust measurement. using more info.

All methods in all channels are well validated by a blind sample.



CDF L+jets Template Method (1)

Minimize 2 to reconstruct event-by-event top mass.
Fluctuate particle momenta according to detector resolution.

M,,, as

J, fit _ j.,meas.- 2
(UEJ' Ef ) free param.

2

it - N
Z (PTl 1 _PTlmeas) N
2

O.

i=l,jets

Constrain masses of 2 W’s? t and?have the same mass.

. 2 jets from W decay / 2 b-jets.
—12 jet-parton assignments.

+ B-tagging helps reject wrong =p
assignments besides reduces
background.

~-Subdivide candidate
events into 0, 1, 2 tag.

+ Choose assignment
with smallest 2.



CDF L+jets Template Method (2)

Largest uncertainty<—Jet Energy Scale (JES)
-Better understanding of JES

-Minimize JES uncertainty

In situ JES calibration using W—jj in tt events.

M,,, and hadronic W invariant mass distributions are parametrized
as functions of true top mass and Jet Energy Scale (JES) using
Monte Carlo samples.

M,,, Template Hadronic W mass Template
Rec Mass 1-Tag(T): CDF Preliminary i
. .14 R€CO. W Mass (2-tag)
~>‘:’.350__ Top mass: g i JES:
S 145 GeVic]  $0.121 Bac
0300 165 GevVich @ m-1c
E,zsof_ W185Gevic] S Bic v
C 2 (5] 3
m200} B 205 GeV/c EU.US_— DEE
150— G608
100 0.04-
50— 0.02f
0: _ i L
100 150 200 250 300 0[1 20 40 60 80 100 120 140 160 180

M, _(GeVic’) m. (GeV/c?)

JES shifted by —36,-15,...

of generic jet calibration




that describes the data M

CDF L+jets Template Method (3)

Likelinhood fit looks for top mass, JES and background fraction

M. _ distributions :

Entries/(15 GeVic?)

Entries/(15 GeVic?

top

2-tag
[ pata (16 evts)

B sional + Bkga
B g only

700 150 200 250 300 350 400
mE=® (GeVic?)

1-tag(L)

O MWk 0o~ o0Ww

[ pata (25 evis)
Signal + Bkgd
@ Bkgd only

o - M (2] B ]

100 150 200 250 300 350 400
mEee (GeVic

CDF Run Il Preliminary £=318 pb-1

Entries/(15 GeVic?

1op distribution best (template fit).

1-tag(T)

18F
16E [ pata (57 evts) . .
145 74 signal + Bkgd LI kell hOOd
12E 4
10 Eﬁkgd only 3t
] i
6E B
o 1tagT 2:
2 1
0550 150 200 250 300 350 400 ° o
mg=® (GeVic') D f
o 0
0-tag L o
: [ pata (40 ewts) g
; Signal +Bkgd 2
5 Bkgd only [ g
: Otag -3 b FRu -rellmmafyg318 pb )
p 150 165 170 175 180 185 190
0

100 150 200 250 a;uo 350 400
mEee (GeVie )

I\Illop (GeV/c )

Mo, = 173.5 +2.7/-2.6 (stat) + 3.0 (syst) GeV/c?

World's Best Single Measurement!!  JES syst2.5 compared io

3.1 wo/ in situ calibration



CDF L+jets Template Method (4)

- Future Projection -

. Total uncertainty of
Aam,,, ~ 2 GeV/c?
in the end of CDF
Run Il.

« Conservative projection

assuming only stat. and JES

will improve.
— We will do better!
(I will discuss later).

Total Uncertainty (GeV/cz)

Prospect for M,

2]
I|II

CDF Run Il Preliminary

Total I'.f{np Uncertainty for
Lepton+Jets Channel Only

{Non-JES Systematics
Fixed at 1.5 GeV/c?)

[ J
TDRProjection (1996)
[ ]

° [ J
III|IIII|IIII|IIIIJIIII|IIII|IIII|IIIIQIII

1 2 3 4 5 6 7
Integrated kuminosity (fb™) :
[

Aimed for luminosity
of Tevatron Run Il.




CDF L+jets Dynamical Likelihood
Method (1)

Calculate likelihood as a function of m,,, according to
Matrix Element for each event.

Sum over jet-parton combination.

/

Probability for P(tt)

)= j 2% pDE (z,) PDE.(5) f(B)

Flux
x| M. (@b—xm,)| fw(xy))dx
Matrix Element Transfer func.
for signal (parton Er—jet E;)

x(Parton), y(Observable)




CDF L+jets Dynamical Likelihood
Method (2) £= 318 pb

« 63 candidates with exact 4 jets (=1 jet b-tagged).

. Signal fraction ~ 85.5%. “to reduce impact of gluon radiation events
CDF Runll Prellmlnary (313 pb ) 63 events jOInl' likelihood

— Total MC Predn:tlon 5
: : : : : : i

] k.
L lq"l L I*

S : CDFRunIIPrellmmary(318pb) -
-S'g“a'”w LEC A I 3 3"?"Aﬁéf'B’éekg'r'aaﬁa"c'a'.ig;aéfgf.aﬁ(g'{'é‘géﬁfg) --------------

m]]]]]]]c:ombmed Background"’"'f """"""" R R E
15 ———!—— Data 63 events ------------- -------------------------- -------------- -------------- -------------- ----------

25 1732+ 24{stat only GeVIc ----------- _' -----

] -
R

L lzl
-2In(L

Events/(1 UGev!czj

o
II¢II

d |l e

R ' ,,,,,,,,,, 1% e, &
o ¥ d. e 1.7.1..3.:.2.uz....?.‘.’.‘.‘f’f? ......... 0 R T S

NIRRT R 20 20 i '
Per-Event Mass at Maximum Likelihood [GeVIcﬁ 156 158 ”0 1‘!2 1‘!4 ”6 ”8 130 m ]

M,,, [GeVic

M, = 173.8 +2.6/-2.4(stat) = 3.2(syst) GeV/c?




DO L+jets Matrix Element
Method (1)

- Calculate probability density for m,,,.
. Matrix Element for background included.
o In situ calibration of JES.

Probability density for m, Hadronic W
mass*in ME
Signal probability for my,,  [In situ JES calib.

calculated w/ Matrix Element g
})evt (mtop > JES) — .[Rvig (y? mtop ? ]
T (l) '[Pbkgd (Y JES)]

Signal fraction in Background probability
measurement sample Calculated w/ ME




DO L+jets Matrix Element
Method (2)

. 150 candidates w/ exactly 4 jets (w/o b-tagging).

« Signal fraction ~ 36.4%.

£=320 pb*
“In L(JES,m, ) ~In L(m, ) (2D)

— imi [+jets | < P@RundPreliminary | [+jElS
S 180 T - i /é
v ] 3125 m,_ = 169.5+4.4 GeV/c?

9"1?5 . E - E
o —
E - .
E 3120 ]

- .
: /
3115 L .
L .

3110 _\

C. ]
160 3105 >
N o / ]
- e i :
I
T T T 1 T 1 T T 1 T T 1
0.96 0.98 1_52 1_54 1.56 1_58 11 190 155 160 165 170 175 180 185 17190 195 200

jet energy scale mfog [Ge V/c‘?]

M,,, = 169.5 £4.4(stat+JES) +1.7/-1.6(syst) GeV/c?




DO Dilepton Matrix Weighting
MethOd (template method) Dilepton—2v's

—under-constrained system
—need kinematic assumption

CDF assumes

Assume (X;,Xy). (My1s M2 )s (Dy1s D)5 P(tH)
Calculate weight for each event.

= -1
W(Mo ): ZPDEp(xl)PDEZ,(Xz) ED@preliminary £=230 pb

P

solution

a-inl

InL

{pE | M) PE | M,,)

Probability to observe E; in top decay

Scan (X4,X5).
Pick M,_, at maximum weight.

(=] — N (] R o (=) =~
TITIT T T T T T TR T[T TT T[T TTT[Tl TTTT

top

Template fit (w/ 13 candidates). W W R T W 3

top mass (GeV)

m, ., = 155 +14/-13 (stat) £ 7 (syst) GeV/c?




CDF Dilepton
Matrix Element Method

£.= 340 pb-*

« Calculate per-event

differential cross section
due to LO Matrix Element.

o
—
(4]

T _?—n T T T
CDF Run2 Prelim. | 5
f L dt = 340 pb™ (33 evs) 10l |

Probability density

. Background ME is also RS I B
considered to reduce the 001 £ -
impact of background I O
contamination. ows. } ‘ |

. Calculates probability vs I AR Y
m,, for each event. AR

: ; | | i L1 L1 i | | i | Ll
140 150 160 170 180 190
M, [GeV]

=165.3 = 6.3 (stat) = 3.6 (syst) GeV/c?

top




* CDF L+jets L,y Method

Boost of b in top rest frame :y, ~ 0.4 m,/m,

Transverse decay length Ly of B depends on Mo,
Use 216 secondary vertex b-tagged jets found in 178 events w/ >3 jets.

to increase efficiency/

L, distribution for signal

Transverse Decay Length

.= 318 pb-!

L, distribution

I Transverse Decay Length - Tagged W + > 3 Jet Events
3 _ —""I""I'"'I""I""I"'-'I""I""
10 _%p; }gg gg E 50 CDF Run 2 Preliminary - 318 pb”
—m_ =230CeV | :
40 | tt {m, = 207.8)
ll]-j . [ I single top (s-chan)
F [ sing_le top (t-chan}
| Whb
r g.l 30 [ + + I weE
1] [ We
'k = I aco
E 20 B + I Mistags
L == CDF Data
10° | , , , , 10| f— H’ b4 K.S. Prob = 36.9%
0 5 10 15 20 25 [ B __+ $ +++++
L,y [mm] ol e 7 TPbebe b o
-0.5 0 0.5 1 1.5 2 25 3 35
L. leml
Iyt T
M, , = 207.8 +27.8/-22.3 (stat) = 6.5 (syst) GeVic
P —

Syst. highly uncorrelated  pata/mc <L, scale factor : +5.1 GeVic?
from other measurements. .JES : +0.3 GeV/c2




Summary of Measurements

CDF Run 2 Preliminary (July 20 2005)

D@ Run Il Preliminary

L=160 pb”’

L=230pb”’

L=230pb”’

L=320pb”’

I+jets (ideogram)

+58 +741
177.5 58 T4 GeV

I+jets (template, topological)

I+jets (template, b-tagged)

H—e—+

I+jets (matrix element, topological)

o

dilepton (matrix weighting)

1=230pb™

World average (Run | only)

+5.8 +7.8
169.9 58 74 GeV

+4.2 +6.0
170.6 42 60 GeV

+4.4 +1.7
169.5 44 ”Ge\f

+14.0 +7.0
155.0 440 70 GeV

+2.7 +3.3
178.0 27 34 GeV

Run 1 World Average 178.0 + 27+ 3.3
{Run 1 only) — 2.7 —
+
Run 1 DO Lepton+Jets 180.1+ 3%+ 3.9
{Run 1 only) 3.6 —
® 9.1

Run 1 CDF Lepton+Jets 176.1+ + 5.3
{Run 1 only) — 51—
New TeV average (prel.) 172.7 +17+ 2.4
(Runi + RunZz) — 1.7 —
Lepton+Jets: I'q.'lnm._,j ;ﬂ > ji 173.5 + 4+ 2.7 4 + 3.0
(=318 pb’') 2.6 —

+
Lepton+Jets: DLM 173.2 +26 4+ 3 2
(L=318 pb’) — 2.4 —
Lepton+Jets: Ly, 207.8 +27.8 6.5
fL=318 pb ') —22.3 —

+

Lepton+Jets: Matrix Element 172.0 +2-%+ 3.3
(L= 318 pb ') — 2.6 —
Dilepton: Matrix element + 6.3 4
Dilepton; 165.3+53+ 3.6

’ 7.1
Dilepton: v weighting 1706+ -1+ 4.4
(L= 358 pb ') — 6.6 —
Dilepton: ¢ of v 169.8 +22+ 3.8
(L= 340 pb’') — 9.3 —
Dilepton: P,(tt) 170.2 + 78+ 3.8
iL= 3-4{pr|,| | — 7.3 —|

160 180 200

Top mass {Ge‘W‘czj

hep-ex/0404010 H-eH
| | | | | | | | | | | | | |
140 160 180 200
Top Quark Mass (GeV)




Combination of Measurements

Only best analysis from each Correlation :
decay mode, each experiment. « uncorrelated

Mass of the Top Quark (*Preliminary)

2
Measurement My, [GeVic?] > stat.

CDF-I di-l ﬂ-;—— 16744114 . fit method

[_)-;z:--| d.i-lu 'IEFB.i-iIQ.? _in situ JES

COF-Il di-" —8—1 1653+ 7.3 o _

CDFl 1+ By 173 o100% Wi E€XP (same period)

D& 14 —'— 180.1£ 5.3 > JES due to calorimeter

- |+J_w _;.- et 9100% w/i channel

DZ-I 1+ — 1695+ 4.7

CDF-I all : o 186.0 11.5 > bkgd. model
: fiaor=657  «100% wi/i all

Tevatron Run-1/I* + 1727+ 2.9 ‘ > JES due to fragmentation,
g - sighal model

150 170 190 - MC generator

2
M, [GeVic’]



Future Improvement

Combined Result: .
GeV/c?

Result 172.7

Stat. 1.7 y

JES 2.0

Sig. Model 0.9

Bkgd. Model 0.9 R

Multi-Interaction 0.3 °

Fit Method 0.3

MC Generator 0.2 N

Total Syst. 24

Total Error 2.9 ¢

Basic improvement by ~1/N L
- L~1fbTin next Winter.

- Further improvement on JES
by direct b-jet JES calibration by
Z — bb events. Current b-jet

JES taken same as generic jet +
additional uncertainty according to
LEP/SLD measurements.

Sig./Bkgd. Modeling (sr/FsriQ?
dependence etc.) Can be improved by
using our own data.
Measurement in All Hadronic
mode is coming soon.

Syst. of Ly, method is highly
uncorrelated w/ other analyses.



New ElectroWeak Fit

ElectroWeak fit is under update w/ new combined m,,.

w/ previous Preliminary CDF Run Il + DO Run | Combined :
m,,=174.3 +2.0 (stat) +2.8 (syst) GeV/c?
— —— 6T —

1 —LEP1 and SLD A M
..... to
80.5 - LEP2 and Tevatron (prel.) 5 — Run-| average ; 7
...... . == Run-I/Il preliminary ;
S 4 ' i
& “ g
] x ] n
80.4 g 3
= ]
= o ]
80.3 17 . }
‘ 0 | Excluded ™.\
150 175 200 30 100 500
m, [GeV] m,, [GeV]

Myi00s=98 +52/-36 GeV/c?, my,;,,<206 GeV/c2(95%)

w/ Tevatron Run | average : 178.0 £ 2.7 +3.3 GeV/c?:
Mpiges=114 +69/-45 GeV/c?, my;,, <260 GeV/c? (95%)




Summary

« CDF L+Jets Template Method is the best
single measurement :

m,,,=173.5 +4.1/-4.0 GeV/c?
and will achieve Am,, <~2 GeV/c?in Run II.
* Preliminary combination of CDF and DO :

m,,=172.7 + 2.9 GeV/c?.

(Run | average : 178.0 + 4.3 GeV/c?)
From previous preliminary world ave. m,,=174.3 + 3.4 GeV/c?

™ Mhpiges=98 +52/-36 GeV/c?, my,;,,<206 GeV/c? (95%).
—~ This will be updated shortly!

o Next Winter with ~1fb-1.

- Improvement of dominant uncertainties better than by ~1/7L.

- DO Run Il dilepton and All Hadronic channel from CDF/DO will
be included in combined measurement.



Backup



DO L+jets Template Method

. Event-by-event M,,, by y? fit.
. Use 69 candidate events with >1 b-tagged jet.

D@ Run Il Preliminary e 229 b 1
8 14:_ —— tf+Background -
o - —— -~ Background _ E)@ Run Il Prelimina ry
T 12— —— Data T -
- - o 24—
@ 3 “F $
E o S
e | 2 :
8 g - |
=l R
6— “ 18]
a- 16— \//
2~ R + 14:—
L) I I NI N AN AN |“|“|" I e N L ‘15|0‘ — '.Hljul — '1;0| = |1é0‘ — |1$0| = Izglml I
%0 100 120 140 160 180 200 220 240 260 280 m._ (GeV)
top

Fit Mass (GeV)

M., = 170.6 + 4.2 (stat) + 6.0 (syst) GeV/c?




CDF L+jets Matrix Element
Method (1)

Similar to DO L+jets ME, but does not include JES in
probability definition.

P(z; my) = - [ doy(y; me)dgrdagof(q1) F (@)W (z, y)

Otot

X = measured quantities, y = parton level
do = |M|?dD LO ggbar matrix element from Mahlon & Parke

f(q1) f(q2) Structure functions, (q; = momentum fraction)

W(z,y) Transfer functions (Map measured quantities
into parton level quantities).

N
Pyg(xs; Ppqc 0
H vt (23 ™) (- ) Back (i)

" {Ace(z))i(me) (Acc(2)) Back

L(my) =

1=1




CDF L+jets Matrix Element
Method (2) [z=318pb"

63 candidates with exact 4 jets (>1 jet b-tagged).

to reduce impact of gluon radiation events

CDF Run Il Preliminary 318 pb

d-; 18_—I | T T | T T T 1 | T T T 1 | IIIIIIIIII —

ot (m, = 172.5) ﬁE 15;_ CDF Rﬂn Il Preliminary =

Non-WQCD T 14- 318 pb , 63 events : =

BZzzZ,wWw,wz T 123_ e

B Single Top 100 E

I Wc+3p oF E
Wce +2p

B W bb + 2p °F s

-W4p 4_— .

—— Data 2 i

0 = —

C RN TN T Y N R Y AN A N NN SNA AN S N RO A Y R

| 1 1
140 160 180 200 220 160 165 170 175 180 " 1(865eWcz)
op

Most Probable Mass (GeV/cz)

M., = 172.0 + 2.6 (stat) + 3.3 (syst) GeV/c?




Dilepton Template Methods

With 2 v's, dilepton decay of tt is an . DO matrix weighting
under-constraint system even . CDF v weighting
supposing pole mass of W. «CDF ¢ of v

. CDF P,(tt)

How do we measure top mass?

Make an assumption.
¢ (X1’X2)’ (n\;l’ nvz)’ ((I)VI’ (I)v2 )9 Pz(tt)! etC"

l

Calculate probability for M,
Scan the assumed variable due to Monte Carlo distributions.
Calculate the most probable M, for each event.

l

Template fit.



CDF Dilepton
Neutrino Weighting Method

e ASsume pseudo-rapidity CDF Run Il Preliminary (358.6 pb")
Of 2 VS and Mtop' , —_|:|Data(45mrts) ] FE'?’E'.
« Solve the 4-vector of v's ; 6
due to (E,p) conservation. [ Signel+ e
. Calculate the probability of ~ § [ —sasu / A
measuring observed F. : e
« Scan over assumed

variables. i / \

—
=

co
T

Events/(10 GeV/c?)

.
1 1

— probability of M. : /
. Pick the most probable L/ AN —H
value of M, for the event. D vtucled e (G
— Template fit. £ =359 pb-'

m,,, = 170.6 +7.1/-6.6 (stat) £ 4.4 (syst) GeV/c?




CDF Dilepton P,(tt) Method

CDF Run Il preliminary (~ 340 pb )

« By assuming Pz of tt system,

_ N:‘:’_‘ _|2L|Iielihood vs. lop mass
momenta of the 6 final > i} P
. O b " F
particles can be calculated 0 | 15}
- | 10t
from the observables. s | s
. Calculate the invariant mass E"_ ﬂnﬁoiéﬁ;gﬂggg?fﬂ
of top.
I = 5ig. + bekg.
« Scan over assumed 2 g
VariableS.. _ DSOdataevems
— probability of My, 74 |
« Pick the most probable 100 150 200 250 300
Reconstructed Mass/ ( GeVic")
value of M, for the event.
— Template fit. £ =340 pb"

m, ., = 170.2 +7.8/-7.2 (stat) £ 3.8 (syst) GeV/c?




CDF Dilepton ¢ of v Method

PTl ,meas . )

it
Z_Z(P 2

i=l, jets O-,'

> :

(UE J, fit UE J,meas . )

o)

J=x,y Jj

(Mllvl _j\JW)2 i (M12v2 _MW)2

(Mllvlbl - Mtop )2 4 (M - Mtop )2

121}

+

1_‘W 1_‘W

r r

top top

o« Assume (9,,¢,,)-

. Calculate M, by ¥~ fit.

« Scan over assumed
variables.
— probability of M.

« Pick the most probable
value of M, for the event.

— Template fit.

Events/(10 GeV/c?)

CDF Runll Preliminary (340 pb'1)

i Constrained fit 3
6 ] ~
z 50
1= <1
L 1+
4:_ ulllllllwllllllll
r 150 160 170 180 190
L Likelihood shape
3r
i [ 1 Data (33 ev.)
2l Signal+Backgr.
1f
ol

150 200 250 300

Reconstructed mass (GeV/cl)

350

100

£= 340 pb-1

m,,, = 169.8 +9.2/-9.3 (stat) +

3.8 (syst) GeV/c?




New Preliminary World Average

Combination of the best analysis from each decay mode, each experiment.

Correlation :

Run-I published Run-II preliminary
Splitinto 2 to CDF DO CDF DO
isolate “in situ” all.j  1+) dirll| 4+)  di-l| (I43); (1+))e  di-l| 14
JES systematics | cDF1 alj | 1.00
from other JES CDF-1 14 0.32 1.00

CDF-I  di-l 0.19 0.29 1.00

DO-1 14] 0.14 026 0.15] 1.00
D®-1 di-1 0.07 0.11 0.08 | 0.16 1.00

CDF-II (1+j); || 0.04 0.12 0.06]0.10 0.03| 1.00
CDF-II (1+j). [ 0.35 054 029|029 011 | 045 1.00
CDF-II dill || 0.19 028 018|017 0.10| 006 030 1.00

DO-IT 1+ 0.02 0.07 0.03]0.07 0.02] 007 008 0.03]|1.00

m,,,=172.7 +1.7 (stat) +2.4 (syst) GeV/c?




Zbb

Trlgger . CDF Run 2 preliminary - L=333 pb’'

e 2SVT track + 2 = Selected events

Background
10GeV clusters. Z signal: 3394 + 515 events

Offline Cuts : fes

 N==2jets w/
E>20GeV, |n|<1.5
(JetClu cone 0.7).

* Both jets are
required to have
secondary vertex tag.

. Ad(j1,j2)>3.0.
. E 3Het<10GeV.

*

00

=]

=]

(=]
|

Events per 5 GeV
o))
Qo
Qo
=)
|

0 50 100 150 200 25(
Dijet invariant mass (GeV)




